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(264)                         0' - $'") dx + (sn - sm) dy = ds
of which the last two are equivalent in virtue of the equations
(265)                       sr-s'" = *f,    *"-.s"'~^.
The latent heat of expansion J^- depends on the ratio of dx to dy and is indefinite. This is in agreement with Clapeyron's equation in which J^ takes the form —
CHAPTEE XV. PHASE EQUILIBRIUM WITH MORE THAN ONE SUBSTANCE.
150. Partial potentials of the constituents of a mixture. In this chapter we shall show how the methods of Thermodynamics can be applied to a mixture or compound of various substances when account is taken of variations in the composition of the mixture. This is the investigation first published by Gribbs under the title "Equilibrium of Heterogeneous Systems".
Suppose that a homogeneous mixture which we shall call our system is formed of masses Ma, Mb, MCJ.. . Mk of 7c different substances which we may call A, IB, C, . . . If and that this mixture is at uniform pressure p and temperature T, the whole volume being F Then so long as the mixture remains homogeneous (as is here assumed) the only independent variations of which it is capable of undergoing are
(a)  variations in the masses Ma, Ms, . . . Mj, of the constituents,
(b)  variations of the whole volume F,
(c)  variations produced by adding or withdrawing a quantity of heat dQ, i. e. variations of entropy.
It follows that the state of the system when homogeneous can be completely specified by the masses Ma, Mb,. . . M*, the whole volume F and the whole entropy 8.
By the extended principle of Conservation of Energy (Chapter V) we regard it as an axiom that an entity exists called the whole energy of the system and that this energy U is a function of the variables above mentioned, i. e., that an equation exists for the system, of the form
(266)                  U=f(8,V,Ma,Mb,...Mk}
by which its whole energy  U is defined.are known.    Hence the composition of the            |
